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1. INTRODUCTION
???????????? (????) ??? 3??? Reye?????????
?????????????????????????????????????
??? (SH)??????????? [HT1] ?????????????????
?????????




???????????????? 4????????? 5???? (5) $\subset \mathbb{P}^{4}$ ??
???????????????????????????1990????????
??????????????????Greene ? Plesser??? [GP] ?????
??????????????????????? Candelas et al ???????
? [CdOGP] ????????????????????????????????
?????????????????????1986??????????????
????? Gepner ? (?????? 5???????????????) ?? [Ge]
????????????????????????
??? $\mathbb{P}^{4}$ ??????? 5????????? $h^{1,1}=1,h^{2,1}=101$ ??? 101?
?????????????????????????????????????
?? 5??????????? 1???????? $5\cross 5$ ???????????
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2. DETERMINANTAL QUINTICS
?????? $\mathbb{P}^{4}$ ?????? $[z]=[z_{1}, z_{5}]$ ????????? $\mathbb{P}$4z ?????
? 1?? $a_{ij}(z)(1\leq i,j\leq 5)$ ??????????
$Z:=\{\det(a_{ij}(z))_{1\leq i,j\leq 5}=0\}\subset \mathbb{P}_{z}^{5}$
??????? $A(z)=(a_{ij}(z))_{1\leq i,j\leq 5}$ ??????????? $A(z)$ ???????
???????? ;
(1) $Z$ ? $rkA(z)=3$ ??? 50????????????????
(2) $\tilde{X}$ $:=\{([z], [w])\in \mathbb{P}_{z}^{4}\cross \mathbb{P}_{w}|A(z)w=0\}$ ????????? $\tilde{X}arrow Z$ ? small
resolution ?????
(3) $H^{1}(\tilde{X}, \mathcal{T}_{x^{-}})\simeq H^{1}(Z, \mathcal{T}_{Z})$ .
$5\cross 5$????????????? $\mathbb{P}((\mathbb{C}^{5})^{\otimes 2})$ ?????????????????
?????? $Z$ ??????????????????????? (??????
???? 4?) ?????? 3??????????????????? 3????
????? 50???????????? [Fu, Example 14.4.14]. ????????
???????????? (1) ?????????????? $Z$ ? 50??????
???????????????????????????????(2) ?????
$\tilde{X}$ ?? $\cross \mathbb{P}_{w}^{4}$ ? 5?? $(1, 1)$ ??????????????? (1) ????????
(3) ?????? $\omega_{x^{-}}\cong \mathcal{O}_{x^{-}},$ $\omega_{Z}\cong \mathcal{O}_{Z}$ ? (2) ?????
Remark. (3) ????? $\dim H^{1}(Z, \mathcal{T}_{Z})=52$ ???????? $Z$ ????????
??????????????????????????
$5\cross 25-(\dim GL(5)\cross GL(5)-1)-\dim Aut(\mathbb{P}_{z}^{4})=52.$
$Z$ ??? 5?? $X_{5}=(5)$ ?????????? $X_{5}$ ? 101???????????
???? $\mathcal{M}(X_{5})^{101}$ ??????????? $\mathcal{M}^{52}(Z)\subset \mathcal{M}(X_{5})^{101}$ ?? $Z$ ????






??????????50? 50???????????? vanishing cycles ? $r$ ??
???????????????????? (2) ?? $r=1$ ???????????
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Remark. $\tilde{X}$ ???? $A(z)w=0$ ? $A(z)w=A(w)z$ ???? $z,$ $w$ ???????
????????????????????????? $zrightarrow w$ ????????
$\mathbb{Z}_{2}:=\mathbb{Z}/2\mathbb{Z}$ ??????????????????????? $\mathbb{Z}_{2}$ ??????
????? X??? 3????????????????????? $X:=\tilde{X}/\mathbb{Z}_{2}$ ?
???? Cayley model of Reye congruence ??????????????????
??????????? [HT2] ????????????????????????
?????? $X$ ?? $X$ ????????????????? $Y$ ?????????
?????????????? $Y$? Reye???????????????????
?????????????????$X$ ? $Y$?????? $D^{b}(CohX)\cong D^{b}(CohY)$
????????????????????????? $[$HT3, $HT4]$ ???????
?????????????????????????????????????
??????? Kuznetsov???????????? homological projective duality
?????????????????????? (????[Kuz] ????????
???). ?
3. MIRROR SYMMETRY $($ ORBIFOLD CONSTRUCTION $)$
?? 3???????????????????????????? $(1, 1)$ ??
??? $(2, 1)$ ??????????????????????????????
??????????????????????????????????? ?
??????????????(Grenstein??????????) ????????







??????? $X=\tilde{X}/\mathbb{Z}_{2}$ ??????? (??) ????????????
(??) ???????????????????????????????????
???????????????????????????
??????????? :???????? $V$ ??????????? $V$ ???
? $\nu$ ??????????????? $h^{1,1}(V)$ ????????? \??? \ $\nu$sp ??
??????????????? $V_{sp}$ ????? $V_{sp}$ ??????????????
???????????? $V_{sp}$ ??? 3???????????????????
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(???? $G_{orb}$ ???). $V_{sp}/G_{orb}$ ??????????????????????
? $K_{V_{sp}/G}$ ??? crepant resolution ??????????????????
?? $\overline{V_{sp}/G}$ ? $V$ ? $(1,1)$ ????? $(2,1)$ ???????????????????
???????? $V^{*}$ ???? $\square$




????????? $V_{sp}$ ? $G_{sp}$ ??????????? [HKTY]. ????????
??? $\tilde{X}$ ????????? $\mathbb{P}^{4}\cross \mathbb{P}^{4}$ ??????????????? [HKTY] ?






???????????????? determinantal quinticZ??? small resolution
?????????????????????????????? $\ovalbox{\tt\small REJECT}$ )crepant ? partial
resolution ?????????????????????? $\tilde{x}*$ ????????
$G_{orb}$ ??????????
?? 1 ??? $Z\subset \mathbb{P}^{4}$ ??????? $A(z)$ ????????????????
$A^{sp}(z)$ ???? ($A^{sp}(z)$ ??????? [HT1] ???). ??????????
(3.1) $\det A^{sp}(z)=a^{5}z_{1}z_{2}z_{3}z_{4}z_{5}+(z_{1}+bz_{2})(z_{2}+bz_{3})\cdots(z_{5}+bz_{1})=0$
????????????????$Z_{sp}(a, b)$ $:=\{\det A^{sp}(z)=0\}\subset \mathbb{P}^{4}$ ?????
??? $Z_{sp}(a, b)$ ????? $(a, b)\in(\mathbb{C}^{*})^{2}$ ??????????????????
????????????????
?? 2. . ??? $(a, b)$ ????? $Z_{sp}(a, b)$ ???????? $A_{2}$ ????????
? 5??????? $A_{1}$ ????????? 10????????????????
??????? [HT1] ????
$\bullet$ $\tilde{X}_{sp}:=\{([z], [w])\in \mathbb{P}_{z}^{4}\cross\ovalbox{\tt\small REJECT}_{w}|A^{sp}(z)w=0\}$ ???? $(a, b)$ ???? partial resolu-








Nieto quintic ????? 5?????????????????????????
???????? (crepant resolution) ??????????? crepant resolution ?
????????????????????1) 3?????????? blow-up ?
???2) ????1?????????? blow-up, 3) ????????????
??? blow-up ??????????1) ? blow-up ???????? 4?? (3??
???)del Pezzo ??????2) ? blow-up ?? (1?????)conic bundle????
3) ?? $\mathbb{P}^{1}\cross \mathbb{P}^{1}$ ????????????????????????? Barth-Nieto
quintic ????????????2) ? blow-up ???????????????
????????
3. (i)blow-up $1$ ), $2$ ), $3$ ) ???? crepant resolution $\tilde{x}*$ $\tilde{X}_{sp}$ ??????
(ii) ?? 5???? $Z_{sp}$ ??????? $e(Z_{\mathcal{S}}p)=-10.$
(iii) partial resolution ??????? $e(\tilde{X}_{sp})=e(Z_{sp})+5(e(\mathbb{P}^{2})-1)$ ??????
$e(\tilde{X}^{*})=10(e(E_{1})-1)+10(e(E_{2})-e(\mathbb{P}^{1}))+10(e(E_{3})-e(\mathbb{P}^{1}))+e(\tilde{X}_{sp})$
???? $e(\tilde{X}^{*})=100$????????
????? [HT1] ??????(i),(iii) ???? blow-up ???????????
????????????(ii) ??????????? $Z_{sp}$ ?? 1?? vertex???
??????????????????? (????) ?????????????
??????????? [HT1] ??????$(Z_{sp}$ ??????? 5???????
??????????????????????????????????)
????????? $e(\tilde{X})=2(h^{1,1}(\tilde{X})-h^{2,1}(\tilde{X}))=-100$ ??? $e($?$*)=100$ ?




$\tilde{x}*$ ??????????Barth-Nieto quintic ??????????? Weil ??
?????? $[vGN, HSvS]$ ???????????????? $mod p$ reduction ?
?????? $\tilde{X}_{sp}^{*}(Z_{sp})-$ ??????????? $a=b=1$ ????? $\mathbb{F}_{p}$ ?????
??? $\#\tilde{X}_{sp}^{*}(\mathbb{F}_{p})$ ????? $\#\tilde{X}_{sp}^{*}(\mathbb{F}_{p})$ ? Frobenis???????????????
$\#\tilde{X}_{sp}^{*}(\mathbb{F}_{p})=t_{0}-t_{1}+t_{2}-t_{3}+t_{4}-t_{5}+t_{6},t_{i}=Tr(Frob_{p}^{*}|_{H_{et}^{l}(X_{sp}^{-},\mathbb{Q}_{\ell})})$
??????????Weil ?????? Frobenius ????? $\lambda_{\alpha}$ ???????
$|\lambda_{\alpha}|=p^{i/2}$ ???????
$t_{i}\in \mathbb{Z}, |t_{i}|\leq b_{i}(\tilde{X}_{sp}^{*})p^{i/2}$
???????? ( $b_{i}(\tilde{X}_{sp}^{*})$ ???? Betti ?) ???????????????
$t_{0}=t_{6}=1,$ $t_{1}=t_{5}=0$ ????? $t_{2}=t_{4}$ ? $t_{3}$ ????????????????
?????? $[HSvS]$ ?????????????
?? $4([HSvS][HT1])$ . Good prime $P$ ???? $Frob_{p}^{*}|_{H_{et}^{2}}=.p$ id ???????
????????????? $|t_{3}|\leq b_{3}p^{3/2}$ ??????
$|t_{3}|\leq|1+b_{2}(p+p^{2})+p^{3}-\#\tilde{X}_{sp}^{*}(\mathbb{F}_{p})|\leq b_{3}p^{3/2}$
???? good prime ??????????????????????? $b_{2},$ $b_{3}$ ??
?? $e(\tilde{X}_{sp}^{*})=2+2b_{2}-b_{3}=100$ ????????????? $b_{3}$ ???????
????? $b_{2},$ $b_{3}$ ?????????????????????? $p\leq 100$ ? good
prlme ??????? $\#\tilde{X}_{sp}^{*}(\mathbb{F}_{p})$ ??????????????? good prime ??
?????????????????????? $(b_{2}=h^{1,1}, b_{3}=2+2h^{2,1})$ .
?? 5. $h^{1,1}(\tilde{X}_{sp}^{*})=52,$ $h^{2,1}(\tilde{X}_{sp}^{*})=2$ $\square$
????????? $a=b=1$ ???????????????????????
?????? $(a, b)\in \mathbb{C}^{2}$ ????????????????????? $Z_{sp}(a, b)\cong$
$Z_{sp}(\alpha^{k}a, \alpha^{m}b)(\alpha^{5}=1)$ ?????????????????? $[a^{5}, b^{5}, 1]$ $\in \mathbb{P}^{2}$ ???
??????????????? (?????????????????????
??????????????????????????). ????????
?? 6. $\tilde{X}^{*}:=\{\tilde{X}_{a,b}^{*}\}_{[a^{5},b^{5},1]\in \mathbb{P}^{2}}$ ? $\tilde{X}$ ????????????????????
?????????? $G_{orb}=\{id\}-$ ???? $\square$
Remark. 5????????????? $\mathcal{M}(X_{5})^{101}$ ??????????????
???? $Z$ ????????? $\mathcal{M}(Z)^{52}$ ????? $Z$ ?????????????
???? $\tilde{X}arrow Z$???????? conifold transition ?????????????
?????????????? $\mathcal{M}(Z_{sp})^{2}$ ???????????????????
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4. MIRROR SYMMETRY OF REYE CONGRUENCES
$Z=\{\det A(z)=0\}$ ?????? $A(z)\backslash w=A(w)z$ ?????????? $zrightarrow w$
??????? $\tilde{X}$ ????? 1?? Remark ?????????????? $A(z)$
???????????? $\mathbb{Z}_{2}$ ???? $X=\tilde{X}/\mathbb{Z}_{2}$ ??????? Reye?? (?
Cayley model) ????? $\tilde{X}$ ????? $\tilde{x}*$ ? $\mathbb{P}^{2}\ni[a^{5}, b^{5}, i]$ ?????????
????????? $a=b$ ????? $\mathbb{P}^{1}$ ????????????
$\bullet$ berwise ??? $\mathbb{Z}_{2}$ ????? $a^{5}\neq-32$ ???????????????
$\bullet$ $a^{5}=-32$????????????1??????????????
?????????1???? discriminant ? $a^{5}(a^{5}+32)(1-11a^{5}-10a^{10})=0$ ?
$a^{5}=\infty$ ????????? $Z_{sp}(a, b)_{b=a}$ ???????????????????
berwise ? $\mathbb{Z}_{2}$ ???????????????discriminant ??? $\mathbb{P}^{1}$ ?????
????????????????????
?? 7 ???????????????????????????????
? $h^{1,1}=26,h^{2,1}=1$ ???????? $x*$ ? Reye ??????????? $\square$
Remark. ?? [HT1] ??? $\mathbb{P}^{2}$ ??? $\tilde{x}*$ ??? 3?????? Picard-Fuchs???
????????????????????Picard-Fuchs ???????? $R\pi^{3}\mathbb{C}-*x*$
???? Gauss-Manin????????? $a^{5}=b^{5}$ ???? $\mathbb{P}^{1}$ ??????? $\mathbb{Z}_{2}$
???????? $\mathbb{P}^{1}$ ???????????? $R\pi_{*}^{3}\mathbb{C}_{X^{*}}\cong(R\pi_{*}^{3}\mathbb{C}_{x^{-}*})^{\mathbb{Z}_{2}}$ ? Picard-
Fuchs ??????????????? $a^{5}=-32$ ????????????????
????? $S^{3}/\mathbb{Z}_{2}$ ?????????????????????????????
?? Picard-Lefschetz ???????? $(_{01}^{12}$ ) ?????????????????
??????? S3/$\mathbb{Z}$??????????? Picard-Lefschetz ????????
??? $(_{01}^{1n})$ ????????? van Straten???? [$EvS$ , Appendix] ?????
??????????????????????????? $\mathbb{P}^{1}$ ??? $x*$ ? $a^{5}=0$
? $a^{5}=\infty$ ? 2??????????????????????????????
$Z_{sp}(a, b)|_{b=a}$ ?????? (3.1) ???????????????????????
?????????????????????????? Reye?? $X$ ?????
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??????????? $Y$ ???????????????????? (???
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